Differential role of an atypical protein kinase C, PKC zeta, in regulation of human eosinophil and neutrophil functions.
Protein kinase C (PKC) comprises a family of isoenzymes playing a key role in downstream signaling and cell functions. PKCs are grouped according to molecular structure and mode of activation: 'conventional' PKCs (alpha, betaI, betaII, gamma), 'novel' PKCs (delta, epsilon, mu, theta, eta), and 'atypical' PKCs (zeta, tau/lambda). Here we compared the influence of PKC zeta on the function of human eosinophils and neutrophils. After pretreating the cells with a myristoylated specific PKC zeta inhibitor, a myristoylated PKC eta inhibitor, or bisindolylmaleimide I (Bis I; an inhibitor of conventional and novel PKCs), we examined N-formyl-methionyl-leucyl-phenylalanine (FMLP)- or 4-phorbol 12-myristate 13-acetate (PMA)-evoked superoxide anion (O(2)(-)) generation. Induced PKC translocation was characterized using confocal laser scanning microscopy. The PKC zeta inhibitor significantly blocked FMLP- or PMA-induced O(2)(-) generation by eosinophils. However, this inhibitor attenuated PMA- but not FMLP-induced O(2)(-) generation by neutrophils. In contrast, Bis I inhibited FMLP-induced O(2)(-) generation by eosinophils and neutrophils in a similar manner. The PKC eta inhibitor had no significant effect, since both cell types lack PKC eta; this confirmed specificity of PKC zeta inhibitor effects. Finally, the translocation of PKC zeta to the plasma membrane induced by FMLP in both eosinophils and neutrophils was started at 1 min while the translocation was maintained for 15 min in eosinophils but not in neutrophils. An atypical PKC, PKC zeta, regulates human eosinophil and neutrophil functions in a differential manner.